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Abstract 

INTRODUCTION: Haemophagocytic syndrome is a life-threatening clinical syndrome, which can lead to tissue damage and progressive systemic 
organ failure. But there was no report on hypopituitarism induced by haemophagocytic syndrome. 

PURPOSE: Here we reported one case of hypopituitarism after treatment of haemophagocytic syndrome associated with Epstein-Barr virus -positive 
aggressive natural killer cell leukemia. After haemophagocytic syndrome control, the patient felt too weak, tired and dizzy to sit up, he also had 
symptom of depression, loss of appetite, polyuria and hypotension. Lab tests found Low hormone levels, including thyroid stimulating hormone, free 
tri-iodothyronine, free thyroxine, testosterone. adrenocorticotropic hormone stimulation test showed was abnormal. So, the patient was diagnosed as 
hypopituitarism.

DISCUSSION: HLH is a life-threatening clinical syndrome, and the illness is so serious that physicians focus all their attention on disease treatment, 
ignoring the hypopituitarism. We reviewed pathologic mechanisms of haemophagocytic syndrome associated with Epstein-Barr virus -positive aggressive 
natural killer cell leukemia inducing hypopituitarism. The cytokine storm might play an important role in pathologic process of hypopituitarism induced 
by haemophagocytic syndrome. This is first report on hypopituitarism after treatment of haemophagocytic syndrome associated with Epstein-Barr virus 
-positive aggressive natural killer cell leukemia. 
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Introduction

Hypopituitarism is defined as insufficiency of one or more pituitary 
hormones owing to a lesion in the hypothalamic–pituitary region. 
This disease is an uncommon disease with a prevalence of ~46 per 1 00 
000 [1]. The pituitary gland has two lobes. Six hormones are produced 
within the anterior lobe: growth hormone, adrenocorticotropic 
hormone (ACTH), the gonadotropins follicle stimulating hormone 
(FSH), luteinising hormone, thyroid stimulating hormone (TSH), 
and prolactin. The posterior pituitary lobe contains two hormones, 
oxytocin and antidiuretic hormone (ADH).

The most common cause of hypopituitarism was related to a 
sellar mass, which is nonfunctioning pituitary macroadenoma. 
Hypopituitarism might occur because of pituitary surgery and/or 
pituitary radiotherapy. Other less prevalent causes of hypopituitarism 
included radiation and traumatic brain injury. Rarely, vascular 
diseases also could induce hypopituitarism, such as pituitary apoplexy, 
Sheehan’s syndrome, subarachnoid hemorrhage and aneurysm. More 
rarely, inflammatory processes such as lymphocytic hypophysitis have 
been associated with hypopituitarism.

Haemophagocytic syndrome (hemophagocytic lymphohistiocytosis, 
HLH) is a life-threatening clinical syndrome that is characterized by 
fever, organomegaly, and pancytopenia [2]. Primary HLH may result 
from genetic defects. Secondary HLH may be acquired with infectious, 
neoplastic, autoinflammatory, autoimmune, and immunodeficiency 
etiologies. Here we reported one case of secondary HLH associated 
with Epstein-Barr virus (EBV)-positive aggressive natural killer cell 
leukemia(ANKL), the patient developed into hypopituitarism, after 
secondary HLH associated with EBV-positive ANKL was controlled. 
This is the first report on hypopituitarism induced by HLH, and we 
reviewed the cytokine storm might be responsible for pathologic 
mechanisms of HLH inducing hypopituitarism.

Case Report
A previously healthy 24-year-old man was brought to the 

hepatology department in our hospital with recurrent fever, yellow 
sclera for 6 days since July 22, 2017. His social history was negative for 
high-risk sexual behavior, ethanol and drug abuse. His family history 
was noncontributory. Physical examination revealed temperature of 
39.5°C, nodal tachycardia with normal blood pressure and breaths, 
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splenomegaly without superficial lymph node enlargement. The 
laboratory data revealed abnormal liver function studies with aspartate 
aminotransferase(AST) 181.3 units/L (normal: < 40 units/L), alanine 
aminotransferase (ALT) 233.8 units/L (normal: < 41 units/L), total 
bilirubin 135.3umol/L(3.4–20 umol/L), normal alkaline phosphatase. 
The laboratory data also revealed leukopenia [1.95 × 109/L (normal: 
3.5–9.5 × 109/L)], neutrophil deficiency [0.48 × 109/L (normal: 
1.8–6.3 × 109/L)], thrombocytopenia [97 × 109/L (normal: 100–300 
× 109/L)] with normal level of haemoglobin and normal coagulation 
function. Erythrocyte sedimentation rate was normal and C-reactive 
protein levels were increasing [46.9mg/L < normal: < 10) ]. The level of 
interleukin 6 increased to 93pg/ml(normal: < 7). Doppler ultrasound of 
his abdomen showed moderate splenomegaly. Computed tomography 
of his chest showed normality. After admission, she was empirically 
started on meropenem and vancomycin for febrile neutropenia and 
treatment of liver protection. Fever was not controlled, and the patient 
developed into pancytopenia. In August 1, the laboratory data revealed 
leukopenia (1.74 × 109/L), thrombocytopenia (29 × 109/L), decreased 
level of haemoglobin(HB) [90g/L (normal: 120–160)] and decreased 
level of fibrinogen [1.1g/L (normal: 2–4)]. His ferritin level was greater 
than 50,000 ug/L < normal: 30–400), and interleukin 6 level was more 
than 597pg/ml. Blood cultures were negative. An initial autoimmune 
workup revealed normality. Viral workup, by IgM antibody and viral 
titers, was negative for human immunodeficiency virus, hepatitis 
A, B, and C, herpes simplex virus, herpes zoster, parvovirus, 
cytomegalovirus, hantavirus, puumala virus, and adenovirus. 
Epstein-Barr virus (EBV)-DNA copy number is increasing, EBV-
DNA in peripheral blood mononuclear cell (PBMC) is 2.77 × 105/L 
(normal: 500/L), EBV-DNA in blood plasma is 8.46 × 103/L(normal: 
500/L). The patient was diagnosed HLH and was transferred to 
hematology department. Than he received bone marrow puncture, 
bone marrow aspiration revealed there were 6% prolymphocyte like 
cells. Flow cytometric analysis of bone marrow revealed that 7.4% 

nucleated cells were abnormal immunophenotyp natural killer (NK) 
cells (CD45bri+, CD56bri+, Ki67+, CD16-, CD57-, cCD3-, CD158b-, 
CD158ah-, TCRrd-, TCRab-) (Figure 1). Perforin and CD107a tests 
showed normality. Finally, he was diagnosed aggressive ANKL [3] 
and secondary HLH according to HLH diagnostic criteria [5], then 
he immediately received the treatment according to according to 
HLH-2004 treatment protocol [4] in August 2, but this patient did 
not receive treatment of ciclosporin because of abnormality of liver 
function. This patient received treatment of plasmapheresis and 
ruxolitinib(Jakafi) (5mg bid). After 13 days of treatment the patient 
had no fever, his total bilirubin dropped to 58 umol/L and level of 
fibrinogen restored to normality. But the patient felt too weak, tired 
and dizzy to sit up. Symptoms also included depression and loss 
of appetite. His blood pressure is as low as 80/40mmHg, and he 
peed more than 4000ml a day. These do not arouse the attention 
of physicians. Symptoms was simply explained as disease itself, the 
low blood pressure was simply explained as postural hypotension, 
the cause of urorrhagia was simply explained as no fever. Then the 
patient received chemotherapy of GemOx protocol (Gemcitabine 
1000mg/m2 d1 d15, oxaliplatin 100mg/m2 d1 d15). After 30 days of 
treatment his ferritin level dropped to 2762 ug/L, both of EBV-DNA 
copy number in PBMC and blood plasma were negative. The level of 
interleukin 6 decreased to 56pg/ml (normal: < 7). Flow cytometry did 
not detect aggressive NK cell. His symptoms are not improving, so he 
was suspected of having hypopituitarism and pituitary hormone levels 
were tested. Hypopituitarism was confirmed on a subsequent testing 
of pituitary hormone levels (Table 1). ACTH stimulation test showed 
was abnormal, with a sub optimal response to 0.25mg ACTH with a 
level of 245 ug/L after 30 min and 366 ug/L after 60 min (a low baseline 
cortisol concentration of 24.01 ug/L). A pituitary magnetic resonance 
imaging (MRI) enhancement scanning was then performed, there was 
no manifestation of tumor infiltration. The patient received euthyrox, 
midodrine and prednisone. 

Figure 1. Phenotypic abnormalities of NK cells detected by a multicolor flow cytometric
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Table 1. Pituitary and other hormone levels

Serum Level Range Units

thyroid stimulating hormone 0.053 0.35–4.94 uIU/ml

free tri-iodothyronine 1.32 1.71–3.71 pg/ml

free thyroxine 0.62 0.7–1.48 ng/dl

testosterone 0.36 1.75–7.8 ng/ml

prolactin 12.05 2.64–13.13 ng/ml

adrenocorticotrophic hormone 1.93 1.6–13.9 pmol/L

cortisol 21.92 60.2–184 ug/L

Discussion

There was no report on hypopituitarism caused by HLH, there was 
no report on hypopituitarism caused by EBV, and there was no report 
on hypopituitarism caused by ANKL. The patient was healthy before 
he was sick. HLH associated with EBV-positive ANKL was inferred 
causing hypopituitarism. How to understand hypopituitarism after 
treatment of HLH associated with EBV-positive ANKL? From the 
pathophysiological process of HLH we can explain why he had 
hypopituitarism.

Haemophagocytic syndrome is a life-threatening disease with 
immune regulatory disorder. The underlying common mechanism is 
a defect in granule mediated cytotoxicity, which is important in killing 
cells [6]. The perforin plays an important role in the homoeostasis of 
dendritic cells and restrict T-cell activation by antigen presentation 
[7]. Perforin and CD107a tests are more sensitive and no less specific 
compared with NK cytotoxicity testing for screening for genetic HLH, 
and perforin and CD107a tests should be considered for addition to 
current genetic HLH criteria [8]. This patient had normal level of 
perforin and CD107a, which suggested that he was secondary HLH, 
not primary HLH. The uncontrolled activation of dendritic cells 
and restrict T-cell produces an exaggerated inflammatory response, 
which is called cytokine storm. The cytokine storm is characterized 
by hypersecretion of proinflammatory cytokines such as interferon 
γ, tumor necrosis factor α (TNFα), interleukin-1, interleukin-4, 
interleukin-6, interleukin-8, interleukin -10, and interleukin-18 
[9]. This cytokine storm could pathogenically have a bearing on the 
development of the main clinical and laboratory features of HLH [10], 
leads to tissue damage and progressive systemic organ failure, which 
can be partly prevented by antibody of cytokines, such as interleukin 
6, interleukin 18 [11,12]. In this case, the high level of interleukin 6 
showed the cytokine storm.

In rare cases, inflammatory processes have been associated with 
hypopituitarism, although the common cause of hypopituitarism is 
pituitary adenoma, treatment with pituitary surgery or radiotherapy 
cancer, trauma and vascular injury. Autoimmune hypophysitis 
(AH) is a chronic inflammatory disease, which is characterized by 
infiltration of T and B lymphocytes in the pituitary gland. A growing 
number of reports of hypophysitis was accompanied by anti-cancer 
immunotherapy, such as programmed cell death protein 1 (PD-1) 
inhibitors and cytotoxic T-lymphocyte antigen 4 (CTLA-4) inhibitors 
[13]. In the mouse model of AH there was increased levels of 
interferon-γ and interleukin-17, which may participate in pathogenic 

mechanism of AH [14]. There were reports about hypopituitarism 
during the treatment of hepatitis C virus infection with IFN-alpha 
[15,16]. So, we have reason to believe that cytokine storms may be 
involved in the pathologic process of hypophysitis.

Although there was no report on hypopituitarism caused by HLH, 
CNS involvement is a frequent finding at HLH onset [17]. In addition, 
either at presentation or during the course of HLH, CNS disease has 
been reported in 30–73% of all HLH [18]. This patient had no central 
symptom, hypopituitarism might be sign of CNS involvement of HLH.

Viral infections are also a rare cause of hypopituitarism. The 
current reports showed that the viruses causing hypopituitarism 
included human immunodeficiency virus (HIV) [19–22], hanta virus 
[23], puumala virus [24], newcastle disease virus [25]. Except CMV 
virus, other virus test is negative in this case. There was no report on 
EBV causing hypopituitarism. EBV infection played important role in 
ANKL and HLH, and ANKL was easy to develop into HLH. So, we 
thought the immediate cause of hypopituitarism was HLH. 

In addition to pituitary adenomas, there were other tumors that 
could cause hypopituitarism, such as pituitary lymphoma [26, 27]. A 
pituitary magnetic resonance imaging (MRI) enhancement scanning 
excluded the pituitary tumor in this case.

In a word, this is first report on hypopituitarism after treatment of 
haemophagocytic syndrome associated with EBV-positive ANKL. The 
cytokine storm might play an important role in pathologic process of 
hypopituitarism.
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